Abstract
Introduction

40
Phylogeography provides a means to understand factors that shaped the distribution and 41 abundance of species, including their responses to past climates (Hewitt, 2004) Reptiles have been highlighted as excellent model species in phylogeographic studies 78 (Camargo et al., 2010) . As ectotherms, they depend on heat from the environment to sustain 79 metabolism and reproduction, and are therefore sensitive to changes in climate (Sinervo et al., 80 2010 ). Reptiles also tend to have limited dispersal abilities (Metts et al., 2000) , which means 81 that the genetic signatures of historical distributional changes are likely to persist for longer 82 than in more vagile species such as large mammals and birds (Araújo et al., 2008) . Therefore, 83 we expect that comparative phylogeographic studies of closely related reptiles will be more 84 likely to observe shared patterns reflecting the same underlying mechanism, or where patterns 85 differ, they can be more confidently ascribed to differences among these species with respect 86 to morphology, physiology, life history, or behaviour. insertions or deletions (indels), which were present in a homozygous condition within a 215 particular individual. Indels were coded as binary characters using SeqPhase (Muller, 2006) . 216
Network analyses with and without indel characters did not differ in topology and further 217 analyses omitted indel information. 218
219
Results
220
Mitochondrial variation 221
Mitochondrial sequences were highly variable; from a total of 1406 base pairs, 439 sites were 222 polymorphic and 304 sites were parsimony informative. A total of 215 unique haplotypes 223 were identified from 284 individuals with sequence data for both ND2 and ND4. Overall 224 haplotype diversity was high (H = 0.99, Table 1 The greatest gain in mitochondrial Φ CT occurred at K = 4 groups in SAMOVA, and the 257 assignment of sampling sites to groups was equivalent to the four major mitochondrial clades 258 resolved by phylogenetic analyses. High and significant levels of population structure were 259 detected among all comparisons tested using AMOVA: among all sampling sites, among sites 260 within regional clades, and among regional clades, with the highest proportion of variation 261 (63%) attributable to regional clades (Table 2 ). Each regional clade was also significantly 262 more structured than would be expected by chance alone, with the exception of the 263
Northwestern clade, in which considerably more variation was contained within populations 264 rather than among populations ( Table 2 ). The Northeastern clade was the most highly 265 structured clade, followed by the Southeastern and Southern clades (Table 2) . AMOVA was 266 also conducted on groups of populations within the Northeastern clade (Table 2) ; the island 267 populations were highly structured, mainland Australian populations were somewhat less 268 structured and north-eastern Tasmanian populations were significantly but comparatively 269 weakly structured (Table 2) . 270
Nuclear variation 271
Nuclear (β-globin) sequences were much less variable than mitochondrial sequences, with 87 272 polymorphic and 44 parsimony informative nucleotide sites from a total of 782 bp. In addition, 273 there were three single nucleotide indels, and longer indels of 12, 13, 14 and 16 bp. A total of 274 83 unique β -globin haplotypes were recovered from 168 alleles (84 individuals) from 34 275 locations across the species range (Table 1) . Several haplotypes represented multiple 276 individuals from several sampling locations, and network analysis revealed little 277 phylogeographic structure (Supplementary Figure 2) . During SAMOVA the greatest increase 278 in Φ CT was detected at K = 2, with the mainland Australian sites plus Rodondo Island (north 279
Bass Strait) and Waddamana (south Central Plateau) grouped together, and all remaining sites 280 allocated to the other group. Significant levels of population structure were detected by 281 AMOVA based on the mitochondrially-defined groups: among regional groups, among 282 populations within groups, and among populations ( Table 2 ). The relative amount of 283 structuring of each major regional group was mostly consistent with mtDNA. The northeast 284 clade had the highest level of population genetic structure, followed by the southeast clade. In 285 contrast to the mitochondrial results, the northwest clade was significantly structured and was 286 more highly structured than the southern clade (Table 2) . Branca, an islet on the continental shelf to the south of Tasmania, indicates persistence during 386 the time of glacial low sea stands (Rounsevell et al., 1985) . 387
Despite concordance in the broad regional phylogeographic patterns in N. metallicus and N. 388 ocellatus, a striking difference occurred within northeast Tasmania. In contrast to N. ocellatus, 389 there was a lack of lowland site monophyly for mtDNA sequence variation within the 390 In Tasmanian N. metallicus, phylogeographic structuring has been maintained when 397 populations were potentially connected during interglacials. Populations from the Bass Strait 398 islands and mainland Australia were also individually divergent and monophyletic, but these 399 regions were isolated during interglacials and terrestrially connected during glacial periods 400 (marine transgressions). For example, during the last glacial period, this land bridge was 401 exposed from about 42 ka to 14 ka (Lambeck & Chappell, 2001 ). Similar to the explanation 402 for phylogeographic structuring in Tasmania 
